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(54) Method for arranging food, and apparatus therefor 



(57) A method for arranging food products (2) or the 
like, has the steps of: (a) transferring food products on a 
continuously moving conveyor in a column; (b) detecting 
the food product by a food product detecting sensor (27) 
attached to a predetermined position of the conveyor 
(7). wherein each food product (2) is transferred with 



position data thereof given by a control unit; and (c) 
arranging each food product at a preset position on a 
receiving surface with a food product discharge end 
section (1 0) of the conveyor being caused to withdraw at 
a speed corresponding to the position data thereof. 
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Description 

BACKGROUND OF THE INVENTION 

The present invention relates to an apparatus that s 
mounts articles such as bread, cakes, and other food 
materials (hereinafter referred to as the " food products" 
where applicable) so as to be lined up onto a packaging 
container, a baking tray, a belt conveyor, a band oven, 
and the like, and that delivers the food products that 
have been mounted in the lined up way to downstream 
processes in a manufacturing line along which food 
products are being transferred in a column or in a plural- 
ity of columns at irregular intervals. 

Even if automatically made confections are to be 
continuously transported at an equal interval during the 
process of manufacturing bread, confections, or the like, 
such equal interval at which the confections are pitched 
may, in some cases, be lost due to defective operation 
during intermediate processes such as slippages during 
powder shakedown operation, forming process, or 
delivery between conveyors. Confections put at such 
irregular intervals must be lined up at the regular equal 
interval if such irregular intervals are considered no 
longer allowable in the downstream processes such as 
baking process and packaging process. 

This lining-up operation has commonly been per- 
formed in mounting process. 

The following two systems are mainly known in con- 
ventional mounting units. 

(a) One system is such that a group of food prod- 
ucts is mounted onto a receiving surface arranged 
under a discharge end section of a food product 
transferring conveyor after the discharge end sec- 
tion has been caused to withdraw a full stroke at a 
fixed speed. 

(b) The other system is such that food products are 
mounted onto a receiving surface one by one first 
by causing a discharge end section of a food prod- 
uct transferring conveyor to withdraw a predeter- 
mined distance every time a single food product 
has been detected by a food product detecting sen- 
sor arranged in the proximity of the discharge end 
section, and then by causing the discharge end 
section to wait in stoppage for a next food product. 

Although commonly employed, the system (a) is 
disadvantageous in that a lining-up function is not pro- 
vided. Therefore, under this system, food products that 
are transferred at irregular intervals are mounted at the 
same irregular intervals, 

One example of the system (b) is disclosed in Jap- 
anese Utility Model Publication No. Hei. 6-8105. 

This system provides the advantage of lining food 
products up, but is disadvantageous in requiring a stop 
time during the withdrawing operation of the discharge 
end section. Therefore, the withdrawing speed of the 
discharge end section must be increased so as to com- 



pensate for the stop time. 

In this case, the discharge end section stops 
abruptly, and therefore receives enormous mechanical 
impact Further, even if food products are transferred at 
an equal interval, this system still has to take care of 
similar mechanical burden due to such intermittent stop- 
page of the discharge end section that occurs regularly 

Still further, any system, not restricted to both sys- 
tems (a) and (b), that has a-food product detecting sen- 
sor arranged in the proximity of the axially moving 
discharge end section not only has to encounter the 
problem that an electric cable connecting the detecting 
sensor to a control unit is broken due to fatigue associ- 
ated with the repeated axial movement of the discharge 
end section, but also requires preventive maintenance 
in which the old cable is replaced with a new one to pre- 
vent such breakage. 

SUMMARY OF THE INVENTION 

The present invention has been made to overcome 
the aforementioned problems. 

An object of the present invention is therefore to 
provide a method and apparatus that, when food prod- 
ucts are being transported at irregular intervals, trans- 
fers the food products while lining such food products up 
by continuously withdrawing a discharge end section 
mildly without giving drastic mechanical impact to the 
discharge end section. 

The present invention is to overcome the aforemen- 
tioned problems by a method of transferring food prod- 
ucts or the like, in which food products being 
transported on a continuously moving conveyor in a col- 
umn are detected by a food product detecting sensor 
attached to a predetermined position of the conveyor, so 
that each food product is transported with position data 
thereof given by a control unit; and each food product is 
transferred at a preset position on a receiving surface 
with a food product discharge end section of the con- 
veyor being caused to withdraw at a speed correspond- 
ing to the position data thereof. 

Further, the present invention provides an appara- 
tus for transferring foods or the like, in which food prod- 
ucts being transported on a conveyor in a column are 
mounted on a receiving surface in a lined up condition 
with a food product discharge end section of the con- 
veyor being caused to withdraw, the receiving surface 
being arranged downstream of the conveyor. In such 
apparatus, a food product detecting sensor is arranged 
so as to be fixed to a frame section of the mounting 
apparatus; a sensor for detecting a transfer distance of 
the conveyor is arranged; and a control unit for receiving 
signals from the sensors and outputting a signal for 
operating the food product discharge end section is 
arranged. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a side view showing the entire part of an 
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embodiment of the present invention; 

Fig. 2 is a top view showing the entire port of the 

embodiment of the present invention; 

Fig. 3 is a side view showing an operation of a lining 

up unit, which is an embodiment of the present 

invention; 

_ Fig. 4 is a side view showing an operation of the lin- 
ing up unit, which is the embodiment of the present 
invention; 

Fig. 5 is a side view showing an operation of the lin- 
ing up unit, which in the embodiment of the present 
invention; 

Fig. 6 is a diagram illustrative of an operation of a 
discharge end section of the lining up unit shown as 
the embodiment at a mounting start timing of the 
discharge end section; 

Figs. 7(a) to 7(j) show a mounting operation of the 
lining up unit shown as the embodiment; and 
Fig. 8 is a block diagram of an electric control sys- 
tem according to the present invention, 

PETTAH-5D PESCRIPTIQN QF THE PREFERREP 
E MPO P IM E N TS 

Embodiments of the present invention will now be 
described with reference to Figs. 1 to 7 taking as an 
example a case in which spherical Japanese confec- 
tions such as "manju" (a bun with a sweetened red bean 
jam filling) are made. 

Reference numeral 1 denotes a food product mak- 
ing unit (e.g., an N208 type automatic sweetened red 
bean jam stuffing machine manufactured by the present 
applicant); and 2, a food product made by the food prod- 
uct making unit 1 . 

Downstream of the food product making unit 1 is a 
powder shakedown machine 3 for shaking powder that 
has deposited over the food product 2 down with 
brushes arranged on four sides, i.e., on the upper, 
lower, right and left sides. Further, downstream of the 
powder shake-down machine 3 is a lining-up/mounting 
unit 4. 

Downstream of the lining-up/mounting unit 4 is a 
transfer conveyor 6 that transfers a tray 5 that receives 
the food products 2. 

A construction of the lining-up/mounting unit 4 wilt 
be described. The lining-up/mounting unit 4 has a con- 
veyor plate 8 fixed to a conveyor frame 7, an axially 
shuttling retractable plate 9 downstream of the conveyor 
plate 8, and a discharge end section 10 on the down- 
stream end of the retractable plate 9. 

Below the conveyor plate 8 are three sets of idle 
pulleys 11 . An endless belt 12 is installed onto the con- 
veyor plate 8, the retractable plate 9. the discharge end 
section 10, and the idle pulleys 11. 

The endless belt 12 continuously rotates in a fixed 
direction by a belt drive motor 13. The belt drive motor 
13 has a sensor for detecting a transfor distance of the 
endless bolt 12 for the same drive system. For example, 
a rotary encoder 14 is arranged as such sensor. 



Data from the rotary encoder 1 4 is applied to a con- 
trol unit 15. 

The base of the discharge end section 10 is jour- 
nal ed to the retractable plate 9 through a pivot shaft 16, 
5 so that the discharge end section 10 can pivot only an 
angle 6. 

This angle 6 is adjustable by the distance between 
the discharge and section 10 and the receiving surface 
of the tray 5. 

10 The discharge end section 10 can be oscillated 
(swivelled) by coupling a rod end 18 of an air cylinder 17 
arranged close to the oscillating shaft 16 to the base of 
the discharge end section 10 and by causing the rod 
end 18 to expand and contract. 

15 As shown in Figs. 3 and 4, a guide 19 is secured to 
a lateral side downstream of the retractable plate 9. The 
guide 19 is secured to a chain 20. The chain 20 is 
installed around a sprocket 21 so as to extend in parallel 
with the retractable plate 9. The drive force of a motor 

20 24 is transmitted to the chain 20 through the sprocket 
21, a chain 22, and a gear 23. 

Further, the three sets of idle pulleys 1 1 are made 
of a resin material that is light so that the use of a plural- 
ity of pulleys will not burden the driving of the motor. 

25 As shown in Fig. 5, the idle pulleys 1 1 have one 
sides thereof fixed to a plate 25 so as to be rotatable. 

The plate 25 is slidably mounted on a pair of rails 26 
that is secured inside the conveyor frame 7, the pair of 
rails 26 extending in parallel with each other, one up and 

30 the other down. 

Further, since the chain 22 that transmits the motor 
24 drive and the plate 25 are secured to each other, the 
idle pulleys 1 1 can move in the axial directions of the 
system by the drive of the motor 24. 

35 A food product detecting sensor 27 is attached to a 
predetermined position of the conveyor frame 7 that is 
fixed, the predetermined position corresponding to the 
endless belt 1 2. The food product detecting sensor 27 is 
used to detect the presence and length of a food prod- 

40 uct 2 that is being transported. 

A sensor 28 detects a mechanical origin in the 
movement of the discharge end section 10 in the 
advancing direction; and 29, an overrun preventing 
position detecting sensor in the withdrawing direction 

45 that is opposite to the advancing direction. 

Reference numeral 15 denotes the control unit. All 
signal data from the rotary encoder 1 4, the food product 
detecting sensor 27, the mechanical origin detecting 
sensor 28, the overrun preventing position detecting 

so sensor 29, and a touch panel 30 are applied to this con- 
trol unit 15 and logically operated. 

A brush 31 prevents the food product 2 from falling 
during mounting operation. 

Then, an operation of this embodiment will be 

55 described. 

The food product 2 is successively transferred to 
the lining-up/mounting unit 4 from the food product mak- 
ing unit 1. The lining-up/mounting unit 4 mounts the 
food product 2 by causing the discharge end section 10 
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to withdraw in response to a control unit 15 command 
while keeping the endless belt 12 of the lining- 
up/mounting unit 4 continuously rotating. 

As a result of this mounting operation, the food 
products 2 are lined up on the receiving surface of the s 
tray 5 on the transfer conveyor 6. The transfer conveyor 
6 repeats the operation of transferring the tray_5 only a 
predetermined interval. 

As shown in Figs. 3, 4, 5, the movement of the dis- 
charge end section 1 0 in the axial directions is made by w 
forwardly or reversely rotating the sprocket 21 with the 
drive motor 24 so that the guide 1 9 coupled to the chain 
20 is caused to move in the horizontal directions. 

As a result of this operation, the discharge end sec- 
tion 10 moves in the axial directions. The slackening of is 
the endless belt 12 brought about by the discharge end 
section 10 moving in the axial directions is prevented by 
the three sets of idle pulleys 1 1 being caused to move in 
the same direction. 

By arranging three sets of idle pulleys 1 1 and caus- 20 
ing such idle pulleys to move in the same direction, the 
slackening of the endless belt 12 can be absorbed with 
only a small area occupied. 

The food product detecting sensor 27 is attached to 
the conveyor frame 7, and the rotary encoder 14 for 25 
detecting the transfer distance of the endless belt is 
attached to the rotary shaft of the motor 13. The signals 
from these sensors and a preset mounting interval at 
which a food product 2 is mounted on the tray 5 are log- 
ically operated by the control unit. 30 

As a result of such logic operation, food products 
that are being transferred at irregular intervals can be 
mounted at a desired interval by controlling the dis- 
charge end section 10 withdrawing speed with the end- 
less belt 12 transferring speed left unchanged. 35 

A withdrawing speed control means of the dis- 
charge end section 1 1 will hereunder be described. 

Fig. 6 shows a condition in which the operation of 
mounting a food product 2 from the discharge end sec- 
tion 10 of the lining-up/mounting unit 4 onto a tray 5 is 40 
just started. The time between a timing at which a head- 
ing food product 2a has been detected and a timing at 
which such food product 2a has reached the down- 
stream end position of the discharge end section 10 can 
be obtained by sensing the food product 2a with the 45 
food product detecting sensor 27 and logically operating 
at the control unit 15 both the signal from the food prod- 
uct detecting sensor 27 and a pulse signal sent from the 
belt moving distance detecting rotary encoder 14. That 
is, the food product 2a mounting timing can be thus so 
found. 

Therefore, as shown in Fig. 6, the food product 2a 
that has been transferred at a transfer speed V of the 
endless belt 12 is mounted onto the receiving surface of 
the tray 5. A succeeding food product 2b is nearing the ss 
already mounted food product 2a at the speed V. 

In order to mount the food product 2b at a predeter- 
mined position, i.e., at a position a distance L2 away 
from the sensor 27 (hereinafter referred to the "position 



L2" where applicable), the discharge end section 10 
must be withdrawn a distance equal to a preset mount- 
ing interval X by withdrawing operation. 

Therefore, the timing at which the food product 2b is 
mounted at the mounting position L2 equals a time 
required for an interval P1 between the food products 2a 
and 2b to equal the preset mounting interval X, and can. 
therefore be found by the following equation 
(P1 - X) / V (s) that is given by a change in the position 
of the food product 2b due to withdrawing operation of 
the discharge end section 10 and the transfer speed V 
of the endless belt 12. 

By causing the discharge end section 10 to move 
the target mounting interval X (mm) within the same 
time as the calculated required time, a predetermined 
interval can be maintained between products. A rela- 
tional expression of the withdrawing speed vb of the dis- 
charge end section 10 at that time is given as: 

vb = X • V/(P1 -X)(mm/s). 

Further, the withdrawing speeds of the succeeding 
food products 2c, 2d are similarly determined by their 
intervals (P2, P3) and target mounting interval (X). 

The foregoing can be summarized as follows. Dis- 
tances L1 , L2, • • • between the food product detecting 
sensor 27 position and the food product mounting posi- 
tions that are pitched at the equal interval X are set in 
advance. 

Intervals P1.P2.P3 • • • are measured by the 
detection of the passage of transferred food products 
with the food product detecting sensor 27 and with the 
rotary encoder 14, and the measured values are stored 
in the control unit 15. The control unit 15 has already 
been informed of the transferring distance of each food 
product 2 by a rotary encoder 1 4 signal. 

A food product 2 mounting operation sequence will 
be described. 

(1) First, when the control unit 15 is informed of the 
arrival of a food product 2 at a position L1 , by the 
position data from the rotary encoder, the control 
unit 15 issues a signal for withdrawing the dis- 
charge end section 10 to thereby start a mounting 
operation for a group of food products (the group 
consisting of food products to be mounted with a 
single stroke). 

(2) The withdrawing speed in item (1) is set to such 
a value as to allow the interval P1 between the food 
products 2a and 2b to equal the mounting interval 

X. 

(3) Upon end of mounting the food product 2b (the 
arrival of the food product 2b at the position L2 is 
informed by the position data from the rotary 
encoder 14), the control unit 15 specifies a with- 
drawing speed to the discharge end section 10, so 
that the withdrawing speed is switched to the spec- 
ified speed for mounting a food product 2c. 

(4) The discharge end section 10 withdraws with 
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the withdrawing speed thereof increased or 
decreased in accordance with the intervals P1 . P2, 
P3 • • • until the operation of mounting the group 
of food products ends, and after the mounting oper- 
ation for the group of food products has bean com- s 
pleted, the discharge end section 10 advances to 
the initially set advancing position. Then, the opera- 
tion of mounting another group of food products is 
started. 

It may be noted that the last withdrawing speed of 
the discharge end section 10 for a group of food prod- 
ucts is set to an average of all the withdrawing speeds 
of the food products which have already mounted for 
convenience in this embodiment 

It is also noted that the food product detecting sen- 
sor 27 is preferably attached to a sufficiently remote 
position upstream of the discharge end section 10, but 
that the distance between the discharge and section 10 
and the food product detecting sensor 27 is at least 
larger than the interval between the food products 2. 

While the endless belt 12 is continuously operated 
and the discharge end section 10 is continuously with- 
drawn in this embodiment, the present invention may be 
applicable to the following embodiment as well. 

For example, a detecting sensor 33 (close to the 
downstream end of the powder shake-down machine 3 
indicated by the broken lines in Figs. 3 and 4) is 
arranged on a transfer and supply unit (which is the 
powder shake-down machine 3 in this embodiment) of 
food products disposed upstream of the endless belt 1 2. 

This detecting sensor 33 is designed to resume the 
once-stopped operation of the endless belt 12 and the 
discharge end section 10. That is, if the interval 
between food products is unexpectedly increased due 
to omitting or the like during upstream processes, the 
discharge end section 10 reaches the next mounting 
position before the corresponding food product reaches 
the discharge end section even if the discharge and 
section 10 withdrawing speed is reduced, and as a 
result, such food product cannot be mounted at the pre- 
determined mounting position. To allow a food product 
to be mounted at a predetermined mounting position, 
the operation of the endless belt 12 and the discharge 
end section 10 is once stopped, than this detecting sen- 
sor 33 is activated to detect the food product, and upon 
detection of the food product, the endless belt 12 and 
the discharge end section 10 are caused to resume 
their operation. 

As a result of the above operation, too large an 
interval between food products due to omitting or the 
like during upstream processes can be corrected so that 
the food products can be mounted at the predetermined 
positions. 

Still further, the withdrawing interval of the last food 
product is not necessarily set to X (mm); what is neces- 
sary is simply that a withdrawing interval long enough to 
mount a food product 2 be provided. That is, since the 
length of a food product 2 can be measured by counting 



the number of pulses from the rotary encoder 14 as 
from the timing at which the food product detecting sen- 
sor 27 has detected the food product 2, a withdrawing 
interval long enough to mount the food product 2 may 
be determined by the control unit 15 in accordance with 
the measured length every time a food product 2 is to be 
mounted. 

As a result of such operation, the discharge end 
section 10 will in no way start advancing before the 
operation of mounting the last food product 2 is ended. 
Hence, inconvenience such as the discharge end sec- 
tion 10 oscillating and elevating to jump a food product 
up or to cause a food product to fall can be prevented. 

Further, too large a withdrawing distance of the last 
food product 2 disadvantageous! y allows a next food 
product 2 to arrive too soon, which in turn causes the 
next food product 2 to drop from the discharge end sec- 
tion 10 and hence makes it impossible to mount the next 
food product at a predetermined position. However, 
since the minimally necessary withdrawing distance can 
he determined by a signal from the rotary encoder 14 in 
this embodiment, such inconvenience in no way occurs, 
either. 

Figs. 7(a) to 7(j) present a flow of mounting stroke 
to indicate an operation of the lining-up/mounting unit 4 
in more detail. 

In Fig. 7(a), the discharge end section 10 waits at 
the initial mounting position (origin), 

As shown in Fig 7(b), the discharge end section 10 
is oscillated at a preset timing to get ready for mounting 
operation. 

In Fig 7(c), a food product 2 has reached the dis- 
charge end section 10, and the discharge end section 
10 starts withdrawing. 

As shown in Fig. 7(d), when a second food product 
2 has reached the discharge end section 10, and if the 
interval between the food products on the endless belt 
12 is larger than that in the last mounting operation, the 
discharge end section 10 continues withdrawing with 
the withdrawing speed thereof decreased. 

As shown in Fig. 7(e), when a third food product 2 
has reached the discharge end section 10, and if the 
interval between the food products on the endless belt 
12 is shorter than in the case 7(d), the discharge end 
section 10 continues withdrawing with the withdrawing 
speed, thereof increased. 

In Fig. 7(f), a fourth food product is being mounted. 

In Fig. 7(g), the last food product 2 in a group of 
food products has been mounted with the discharge 
end section 10 withdrawing at an average withdrawing 
speed, and then the discharge end section 10 is ready 
to start elevating and oscillating. 

In Fig. 7(h), the discharge end section 10 starts 
returning toward the mechanical origin at a high speed 
without interfering with the food products 2 that have 
already been mounted. The returning speed of the dis- 
charge end section 10 must be much higher than the 
speed V of the endless belt 12. The reason is that the 
discharge end section 10 must return to the mounting 
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position (initial position) of a heading food product that 
belongs to a next group of food products. 

In Fig. 7(i), a discharge end section 10 moving posi- 
tion detecting rotary encoder 32 senses the discharge 
end section 10 nearing the origin by counting the 
number of pulses thereof, and when such condition has 
been sensed, the discharge end section 10 moving 
speed is reduced from the high speed so that the dis- 
charge end section 10 reaches the origin at a reduced 
speed, and the discharge end section 10 stops there 
once, and thereafter starts withdrawing toward the 
mechanical origin that is the initial mounting position. 

The reason why the discharge end section 10 mov- 
ing speed is reduced from the high speed is to reduce 
the load at the time of reversing the direction of the dis- 
charge end section 10. 

In the meantime, the group of food products for 
which the mounting operation has bean completed this 
time his moved a single interval in the direction of move- 
ment of the transfer conveyor 6, so that the transfer con- 
veyor 6 is ready to receive the next group of food 
products. 

In Fig. 7(j), the lining-up/mounting unit 4 has 
returned to the initial condition indicated in item 7(a). 

Fig. 8 is a block diagram of an electric control sys- 
tem including the control unit 15 according to the 
present invention. 

In the control unit 15, a logic operation section 15b 
is connected to a storage section 15c so that the logic 
operation section 15b can write and read data to and 
from the storage section 15c. 

In the control unit 15, the logic operation section 
15b is connected to an input interface section 15a so as 
to read a generated signal from an external electric sig- 
nal generator through the input interface section 15a. 

In the control unit 15, the logic operation section 
15b is connected to an output interface section 15d so 
as to output a command signal to an external controlled 
electric device through the output interface section 15d. 

The output interface section I5d is connected so 
that an operation command and a speed reference can 
be given to a speed change gear 1 5e for an endless belt 
12 drive motor. 

The output interface section 15d is connected so 
that a withdraw command, an advance command, and a 
speed reference can be given to a with- 
draw/advance/speed change gear 15f for a discharge 
end section 10 advance/withdraw drive motor. 

The touch panel 30 has an output thereof con- 
nected to the input interface 15a and an input thereof 
received from the output interface 15d. The touch panel 
30 is designed to be operated by the storage section 
15c and the logic operation section 15b that are pro- 
gramed in such a manner that mounting pattern set val- 
ues stored in the storage section 15c can be freely 
altered and displayed through the touch panel 30 and 
that an inoperable erroneous set value 30i inputted by 
the operator and mechanical abnormalities such as 
overload of a motor and overshoot of the discharge end 



section 10 in the withdraw direction can be displayed. 

The touch panel 30 allows a plurality of mounting 
patterns to be stored in the storage section 15c of the 
control unit 1 5 by touching a storage key 30h with a fin- 

s ger under the control of a product code number 30g. By 
touching product code number up/down keys 30f, 30e 
with a finger, a desired product code number 30g is dis- 
played. Then, by pressing an activation button 30j, a 
mounting pattern that corresponds to the displayed 

10 product code number 30g and that is stored in the stor- 
age section 15c can be called by the logic operation 
section 15b and is made ready to be operated. 

When power has been turned on, the logic opera- 
tion section 15b automatically calculates an optimal 

is rotational speed of the endless belt 12 by referring to 
per-minute mounting capacity ((z) pieces/minute) 30d in 
the touch panel 30. and then gives a corresponding 
speed reference to the endless belt drive motor speed 
change gear 15e. The optimal rotational speed is calcu- 

20 lated as a medium average speed that allows the with- 
draw speed of the discharge end section 10 to be 
adequately increased or decreased. 
, (Even if the rotational speed reference has been given, 
the endless belt drive motor 13 is not activated; the end- 

25 less belt drive motor 13 only gets ready to be activated 
at such rotational speed.) 

At the very first time power has been turned on, the 
discharge end section 10 must be moved to the initial 
mounting origin. Therefore, when the activation button 

30 30j has been pressed, the discharge end section 10 is 
once caused to advance, then is caused to stop upon 
reception of an ON signal from a mechanical origin 
detecting sensor 28, and then is caused to withdraw y 
mm with the initial mounting set position (y) 30c in the 

35 touch panel 30 referred to, and is finally caused to stop 
there. The positioning of the discharge and section 10 at 
the initial mounting origin can be thus completed. 

At the same time, a distance from a food product 
detecting sensor 27 to the initial mounting position is 

40 calculated, and the calculated value is stored in the stor- 
age section 1 5c. The stored value is used as a compar- 
ative reference that serves as a mounting start 
(withdraw start) timing. 

When food products 2 are being transferred on the 

45 endless belt 12. the food product detecting sensor 27 
turns on. At the same time, the logic operation section 
15b starts counting pulses sent from the endless belt 12 
transfer distance detecting rotary encoder, and detects 
a first food product in a first column, measures the 

so length of the first food product 2, detects a second food 
product in the first column, measures the length of the 
second food product 2, measures the distance between 
the first food product and the second food product, and 
so on for all food products in a plurality of columns, and 

55 then stores the measured values in the storage section 
15c continuously. 

(The total number of food products that can be mounted 
on the endless belt 12 on the downstream side of the 
food product detecting sensor 27 may, in some cases, 
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correspond to a plurality of columns of food products 
that have already been mounted, depending on the val- 
ues set to the target mounting interval (X) 30a and the 
number of food, products in a single column (n) 30b. It is 
for this reason that the measured data for such total 5 
number of food products must be stored in the storage 
section 15c.) 

Upon detection of a heading, food product 2 in a 
column by the food product detecting sensor 27, the 
logic operation section 15b starts counting pulses sent 
from the endless belt 12 transfer distance detecting 
rotary encoder 14, and continues comparing the 
counted pulses with the comparative reference. When 
the difference between the counted pulses and the 
comparative reference takes a predetermined value, it 
is the timing at which the heading food product 2 in the 
column to be mounted has neared the discharge and 
section 10. Therefore, a discharge end section 10 angle 
oscillating air cylinder 17 drive solenoid valve 17a is 
turned on, so that the discharge end section 10 is low- 
ered to be ready to perform soft mounting operation. 
(The reason why the discharge end section 10 is not 
oscillated to a lower position from the outset is to give 
the transfer conveyor 6 sufficient time for getting ready 
to receive a next food product thereon after the last food 
product 2 immediately below the endless belt 12 has 
moved a predetermined interval in the transfer conveyor 
6 flowing direction.) 

Further, either the timing at which both values coin- 
cide with each other or the timing at which the counted 
pulses exceed the comparative reference is the mount- 
ing start (withdraw start) timing. Therefore, it is at this 
timing that a withdraw command and a calculated with- 
draw speed reference corresponding to such food prod- 
uct 2 are given to the discharge end section 10 drive 
motor speed change gear 151 As a result, the discharge 
end section 10 starts withdrawing. 

Then, the logic operation section 15b is informed 
that the discharge end section 1 0 has withdrawn the tar- 
get mounting interval (X) 30a by counting pulses sent 
from a discharge end section 10 advance/withdraw dis- 
tance detecting encoder 32. Therefore, every time the 
discharge end section 10 withdraws X mm, the logic 
operation section 15b switches the calculated withdraw 
speed so as to correspond to the food product 2 con- 
cerned and outputs the switched withdraw speed to the 
discharge end section 10 advance/withdraw drive motor 
speed change gear 151 After this operation has been 
repeated for a number of times that is equal to the total 
number of food products to be mounted in a single col- 
umn (n) 30b minus 1 , the discharge end section 10 still 
has to withdraw for the last food product 2 in the same 
column, Therefore, the logic operation section 15b auto- 
matically calculates a minimum optimal withdraw dis- 
tance of the discharge end section 10 for the last food 
product 2 through the length of the last food product 2, 
the endless belt 12 moving speed, and the discharge 
end section 1 0 withdraw speed (the average of the with- 
draw speeds of the food products up to the penultimate 



food product in the same column is set for the last food 
product) with an inertial overshoot taken into account. 
When the discharge end section 10 has been caused to 
withdraw the calculated minimum optimal withdraw dis- 
tance, the logic operation section 15b stops outputting 
the withdraw command. Then, the logic operation sec- 
tion 15b turns off the discharge end section 10 angle 
oscillating air cylinder 17 drive solenoid 17a so that the 
discharge end 10 is elevated, and at the same time, 
gives an advance command and a maximum advance 
speed reference to the discharge end section 10 
advance/withdraw drive motor speed change gear 15f 
so that the discharge end section 10 is caused to 
advance to reach the mechanical origin 27, to reach the 
initial mounting origin, and to stop. The same operation 
is repeated thereafter. 

Too large a distance between food products 2 on 
the endless belt 12 brings about too slow a discharge 
end section 10 withdraw speed. As a result, the soft 
food products 2 are pushed by the endless belt that is 
rotating at a constant speed, and therefore the food 
products become easily deformed while they are being 
mounted. In order to prevent such deformation of the 
food products, the following two types of measures are 
currently taken. 

(a) Even if the total number of food products to be 
mounted in a column (n) 30b has not been 
mounted, the withdraw operation is terminated with 
the one on the downstream side of any two exces- 
sively distanced food products 2 as the last food 
product to be mounted. (In this case, a vacancy is 
produced on the receiving tray 5, but this has not 
imposed serious problems in many cases so far) 

(b) If there should be no vacancy on the receiving 
tray 5, another food product 2 detecting sensor 33 
is arranged in the vicinity of the entrance end of the 
endless belt 12. That is, the rotation of the endless 
belt 12 is temporarily stopped on condition that the 
distance of the empty endless belt 12 portion from 
the last food product 2 exceeds a predetermined 
value. When a new food product is being trans- 
ferred, such food product is detected by the sensor 
33, and the operation of the endless belt 12 is 
resumed. However.if the discharge end section 10 
is being caused to withdraw when the endless belt 
12 has been temporarily stopped, then the dis- 
charge end section 10 is caused to stop after com- 
Dieting the mounting operation of the food product 2 
that is being mounted at that time and before start- 
ing the mounting operation of the next food product 
2. In this case, the endless belt 12 is stopped in 
synchronism with the stoppage of the discharge 
end section 10. (Unless both components are 
stopped and activated in synchronism with each 
other, the set positional relationship between the 
food product 2 on the endless belt 12 and the 
mounting position of the receiving tray 5 is lost.) 
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The food product 2 detecting sensor 33 disposed in 
the vicinity of the entrance and of the endless belt 12 
can be omitted if the food product 2 detecting sensor 27 
is moved to the vicinity of the entrance end of the end- 
less belt 12. 5 

The discharge end section 10 advance/withdraw 
distance detecting encoder 32 may be of a rotaryjype, 
a linear type, or as in this embodiment an absolute posi- 
tion code generating type instead of a pulse train gener- 
ating type. Further, it is theoretically possible to omit this w 
encoder 32 by counting clock time within the logic oper- 
ation section 15b and converting the counted clock time 
into time or rotational speed of the endless belt 1 2 or by 
counting pulsed from the endless belt 12 transfer dis- 
tance detecting rotary encoder and converting the is 
counted pulses into discharge and section 10 
advance/withdraw distance. 

The encoder 32 that can provide actual discharge 
end section 10 advance/withdraw distances is 
employed in this embodiment because such encoder 32 20 
is advantageous in, e.g, allowing a simple program to be 
used and accurate logic operation to be implemented. 

Fig. 8 is a block diagram of an electric control sys- 
tem according to the present invention. While the food 
products are transferred and supplied in a column in this 2s 
embodiment, the present invention does not limit the 
transferring and supplying mode to this example. Food 
products can be transferred and supplied in a plurality of 
columns. 

For example, in the cafe where the receiving sur- 30 
face under the mounting unit is a flat plate, food prod- 
ucts supplied in a plurality of columns can be mounted 
by the row (a row of food products extend in a direction 
perpendicular to the transfer direction). In this case, the 
food products belonging to each row (the row extending 35 
in the direction perpendicular to the transfer direction of 
the endless belt 12) that are being transferred in a plu- 
rality of columns are transferred so as to be lined up in 
advance by a preliminary lining up means (not shown) 
such as lining up plates, so that even if the food prod- 40 
ucts are not pitched at a regular interval in each row, 
such food products can be mounted at predetermined 
positions on the receiving surface by the mounting unit 
of the present invention. 

As described in the foregoing, the present invention 45 
is characterized as not only allowing food products 
made by the food product making unit and being trans- 
ferred at irregular intervals during intermediate proc- 
esses to be mounted at a preset interval, but also 
automatically lining up the food products through so 
smooth and continuous mounting movement of the dis- 
charge end section without giving excessive impact 
onto the mechanical units, so that the food products con 
be mounted on a receiving surface such as a tray, a belt 
and a band oven correctly. 55 

Therefore, food products can be mounted on a pre- 
determined position of a tray, a container, or the like that 
have projections and recesses on the surface. 

In addition, since the discharge end section contin- 



uously withdraws, a unit for intermittently stopping the 
discharge end section which has been necessary in the 
conventional example is no longer required. 

Moreover, the discharge end section return start 
timing after the completion of one round of mounting 
operation, which has been determined on a trial and 
error basis by the operator in the past, can be set by the 
control unit automatically. Therefore, the present inven- 
tion can provide a food product mounting means that is 
easy to operate even in handling a plurality of mounting 
patterns. 

Claims 

1. A method for transferring articles, comprising the 
steps of: 

(a) transporting the articles on a continuously 
moving conveyor in a longitudinal direction; 

(b) detecting the article by a food product 
detecting sensor attached to a predetermined 
position of the conveyor, wherein each article is 
transported with position data thereof given by 
a control unit; and 

(c) transferring each article at a preset position 
on a receiving surface with a food product dis- 
charge end section of the conveyor being 
caused to withdraw at a speed corresponding 
to the position data thereof. 

2. The method according to claim 1 , further compris- 
ing the step of: 

(d) absorbing slacking of the conveyor by plural 
sets of idle pulleys. 

3. The method according to clam 1 , further comprising 
the step of: 

(e) keeping a speed of conveyor constant. 

4. An apparatus for transferring articles on a receiving 
surface in a lined up condition, comprising: 

a conveyor for transporting the articles in a lon- 
gitudinal direction; 

a conveyor sensor for detecting a transfer dis- 
tance of the conveyor; 
a frame section; 

a food product detecting sensor fixed to the 
frame section, for detecting the article trans- 
ported by the conveyor; 
a food product discharge end section recipro- 
catable with respect to the frame section; and 
a control unit for receiving signals from the con- 
veyor sensor and the food product detecting 
sensor, and outputting a signal to continuously 
withdrawing the article discharge end section in 
accordance with the signals from the sensors. 
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The apparatus according to claim 4, further com- 
prising: 

plural sets of idle pulleys for absorbing slacken- 
ing of the conveyor. s 

The apparatus according to claim 4, wherein the 
control unit keeps a speed of the conveyor con- 
stant 

10 

An apparatus for transferring articles on a receiving 
surface in a lined up condition, comprising: 

a conveyor for transporting the articles in a lon- 
gitudinal direction; is 
a conveyor sensor for detecting a transfer dis- 
tance of the conveyor; 
a frame section; 

a food product detecting sensor fixed to the 
frame section, for detecting the article trans- 20 
ported by the conveyor; 
a food product discharge end section rectpro- 
catable with respect to the frame section; 
a control unit for receiving signals from the con- 
veyor sensor and the food product detecting 25 
sensor, and outputting a signal to continuously 
withdrawing the food product discharge end 
section in accordance with the signals from the 
sensors; and 

a upstream detecting sensor for detecting omit- 30 
ting of the article to temporally stop the con- 
veyor and the discharge end section. 

The apparatus according to claim 7, further com- 
prising: 35 

plural sets of idle pulleys for absorbing slacken- 
ing of the conveyor. 

The apparatus according to claim 7, wherein the 40 
control unit keeps a speed of the conveyor constant 
when the upstream detecting sensor does not 
detect the omitting of the article. 
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(54) Method for arranging food, and apparatus therefor 



(57) A method for arranging food products (2) or the 
like, has the steps of: (a) transferring food products on a 
continuously moving conveyor in a column; (b) detecting 
the food product by a food product detecting sensor (27) 
attached to a predetermined position of the conveyor 
(7), wherein each food product (2) is transferred with 



position data thereof given by a control unit; and (c) 
arranging each food product at a preset position on a 
receiving surface with a food product discharge end 
section (1 0) of the conveyor being caused to withdraw at 
a speed corresponding to the position data thereof. 
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